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Pabouass mporpamma mno ydyeOHOMy mpeametry «Maremaruka» pa3zpaboTaHa Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTENbHOW MPOTPaMMBbI
cpennero ob6mero oopazoBanuss MOY «Couroponokckass COILl» ¢ ydyetoMm mporpamm,
BKJIFOUEHHBIX B €€ CTPYKTYpY.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

HSY‘-ICHI/IG MAaTCMATUKHW Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXKCHHC 06yanOHIHMHC}I JJMIYHOCTHBIX, MCTAIIPCAMCTHLIX H IMPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydeHHs: MaTeMaTUKH Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHMs
y oOy4aromerocst 0ynyT chopMUpPOBAHBI CIAEAYIONTUE TUYHOCTHBIE PE3YyJIbTATHI:

1) rpaskaIaHCKOro BOCTIMTAHMS

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIIMK OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTrO O0O0IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUM, TPOLIETYP FPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJCHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUIMH U HA3HAYCHUEM;

2) MAaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW WACHTUYHOCTH, YBAXKECHHUS K
MPOUUIOMY M HACTOAIIEMY POCCHUMCKOM MaT€MaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCHUHMCKOM MaTEMaTUYECKOM IIKOJIBI,
WCITOJIb30BAHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTHUAX, CPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOpMUPOBAHHOCTb
HPaBCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKd U JEATENbHOCThIO YUEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHHE YCTOWYUBOTO Oy IyILEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIOYAs OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKICHUW, BOCTPUUMYUBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3InyHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHMUYECKHWE 3HAHUSI B HMHTEpPecax
3I0pOBOTO0 M 0€30MacHoro oOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHM UM OTHbIXa,
peryispHas Quznueckas akTUBHOCTD), (U3MUYECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIIbHOU IEATENBHOCTBIO;



6) TPyA0BOr0 BOCIIMTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBLHON ISSITENBHOCTH, CBA3aHHBIM C MaTeMaTHKOW U eé
NPUIOKEHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTH4ecKoOMy OOpa3oBaHUIO M CaMOOOpPa30BAHMIO Ha MPOTSLKCHUH BCEH KHM3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHHU MPAKTHYECKHUX 3aJad MaTeMaTHYCCKOM
HAIpPaBJICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKON KYJIbTYpPbl, HOHUMAHUE BIIMSHUS COLIMAIBHO-
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLMANBHOMN CPe/Ibl, 0CO3ZHAHNE
r100aJpbHOTO XapakTepa HKOJIOTMYECKUX IHpoOJieM, OpHEHTalus Ha M[PUMEHEHHE
MaTeMaTHUECKUX 3HAHWW JUIsI pelieHHs] 3afad B O0JacTH OKPYXKAIOLIEH Cpembl,
IUTAHUPOBAHKUE TIOCTYNKOB M OIEHKHA MX BO3MOXKHBIX TMOCJIEACTBHH I OKpY’KaroIen
Cpelbl;

8) HeHHOCTH HAYYHOT' O TIO3HAHMA:

Cc()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cdepbl YeIOBEUECKON ACSITENbHOCTH, 3TAllOB €€ pa3BUTHS M 3HAYUMOCTHU JIJIsl Pa3BUTHUS
IUBWIM3AIMM, OBJIQJICHUE S3BIKOM MAaTEMaTUKU M MaTEeMAaTUYECKOM KyJIbTypoill Kak
CpPEICTBOM  TIO3HAHUA  MHUpa, TOTOBHOCTh  OCYUIECTBJISITH  IMPOEKTHYIO U
HCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTEeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJbTaThl,
XapaKTEePU3YIONIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMHU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3oBble Jjoruyeckue 1eMCTBUSA:

BBUSIBJSITh M XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSATUH, YCTAHABIMBATh CYLIECTBEHHBIM MPU3HAK KiaccU(UKAIMU, OCHOBAHMS AJIs
00O0OIIEHHS ¥ CPaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIHN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHUS B
dakTax, JaHHBIX, HAONIOACHUSAX M YTBEPXKIACHUSX, Mpeiaratb  KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;



JeTaTh BBIBOJIBI C UCTIOJIb30BAaHHEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOATEIBHO JIOKA3aTEJIhCTBA MATEeMATHYECKUX YTBEPIKICHUHN
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH NPUMEPHI U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBOJIBI,

BBIOMpATh CHOCO0 pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BIOMpaTh HanboJee MOAXOAAUINA C YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBnle ucciaenoBarejabCKHe JeCTBUA.

UCIIOJIb30BaTh BONPOCHI KaK HCCJIEAOBATEIbCKMI HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpOBaTE BOMPOCH], (PUKCUPYIOIINE MPOTHBOpEUYne, MpoOaeMy, yCTaHABIMBATh
HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MIO3UITUIO, MHCHHCE;

MPOBOJIUTh CAMOCTOSITEJIbBHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHHMS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSAMU, ITPOIIECCAMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIIEHHUS H BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTDH IMOJYUYCHHBIX
pEe3yJabTaTOB, BBIBOJOB K O000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOILECCA, a TaKXKE BbIJIBUTaTh
MIPEINOIOKEHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmueii:

BBISBJIATH JeDUITUTH HH(GOPMAIIUU, TAHHBIX, HEOOXOUMBIX /ISl OTBETa HA BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BBIOMpaTh WH(OpPMAIMI0O W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh MHGOPMAIMIO PA3JIMYHBIX BUAOB U (Hopm
MIpEeCTaBIICHHUS;

CTPYKTYypUpOBaTh HWH(OpPMAIMIO, TMPEACTABISATE €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH Tparueck;

OIIEHUBATh HAJEKHOCTh MH(OPMALUK IO CAMOCTOATENIBHO CHOPMYIUPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBbIC YHUBEpPCAJbHbIC YUeOHbIe eHCTBUA:

BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSMHU
¥ IeTISIMU OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 X0y PEIISHHs 33a]a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yJIbTaT;

B XO0/€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI,
npoOJIeMbl, pelacMoi 3a/1adyr, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOWCK PEIICHMUS,
COIOCTaBJISITh CBOM CYXKICHHS C CYXJCHUSMH JPYyrUX YYacTHUKOB JHaJiora,
OoOHapy>KHBaTh Pa3InYUe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU Popme hopMyTupoBaTh
pa3HOTIIACHS], CBOM BO3PAKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUS 3aJa4yH, SKCICPUMEHTA, WCCIECIOBAHMS,
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IPOEKTa, CaMOCTOATEIbHO BbHIOMpaTh (OpMaT BBICTYIUIEHHS C Y4€TOM 3aaay
IPE3EHTALUN U OCOOCHHOCTEN ayAUTOPUH.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanms:

COCTaBJIAATH IJIAH, JITOPUTM PELICHUS 33JJa4H, BBIOUPATH CIOCOO PELICHUS C YUETOM
UMEIOLINXCA PECYPCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb MU
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBON MHPOpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHATbHBII HHTEJJIEKT:

BIIQZICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENIbHBIX MPOIECCOB, HUX PE3ylbTaTOB, BIAAETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pPe3ysibTara PEeIIeHUS MaTeMaTH4eCKOU
3aJlaui;

NPEeNBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIPU pEUICHUHU 3ajayd,
BHOCHUTh KOPPEKTHBBI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JIAHHBIX,
HalJICHHBIX OMMOOK, BEISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa IEJIM U YCIOBHUSIM, OOBICHATH NPUUMHBI
JOCTIKEHUS WA HEJOCTIKEHUS PE3yJIbTaTOB JCATEILHOCTH, HAXOIUTh OITHOKY, 1aBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MMOHUMATh M UCIIOIh30BaTh IPEUMYIIECTBA KOMAaHTHOW W WHIANBUYJTbHON paOOTHI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, MPUHUMATh I1IeJIb COBMECTHOM JESTEIHHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOTBI, pacupeneisaTh BHIbI padoT,
JIOTOBApUBAThCA, OOCYX JaTh TPOIECC W pe3ylbTar paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIFOIEH;

y4acTBOBaTh B TpyNmoBbIX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbD» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIa/aa B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaThke Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJIHEro 0011ero o0pa3oBaHus MPEICTaBIEHBI 110 roJgaM 00y4YeHus
B paMKaxX OTJCIbHBIX yU4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pasjeiiaX MpOrpaMMBbl
0 MaTEMATHKE.



PABOYAA ITPOI'PAMMA VYYEBHOI'O KYPCA <«AJITEBPA U HAYAJA
MATEMATHYECKOI'O AHAJIU3A»

COIEPKAHUE OBYYEHUA

10 KJIACC
Yuci1a 1 BBIYUCICHUA

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOIICHTHI,
OECKOHEUYHbIE NIEPUOANUYECKUE APOOH. ApUPMETHUECKHUE ONEpALlUU C PallMOHAIBHBIMU
YHCcliaMH, peoOpa30oBaHus YUCIOBBIX BbIpaxeHuil. [Ipumenenne npoOeit u MpoLEeHTOB
JUISL peLIEHUS IPUKJIAJAHbIX 331a4 U3 Pa3JIUYHbIX OTPaciied 3HAaHUHI U peabHOU KU3HMU.

JleicTBUTENbHBIE  4YMcia.  PanuoHanmpHBle W MPpPALMOHAIBHBIE  YHCIIA.
ApudmeTrnueckue omepanuu ¢ JEHCTBUTENbHBIMH  yHciaMu. [IpubnmxéHHbie
BBIYMCIICHHUS, IIPAaBUJIa OKPYTJICHHUS], IPUKHUJIKA U OLICHKA PE3YJIbTATAa BHIYMCIICHHUM.

Crenenp ¢ nenbiM nokazateneM. CtanaapTHas Gopma 3amucH JEHCTBUTEIBHOTO
yucna. Mcnonp3oBaHue noaxoisdmed (opmbl 3alUCH ACHCTBUTENBHBIX YHCEN IS
pELICHUs IPAKTUYECKUX 3a7a4 U IIPEACTABICHUs JaHHBIX.

ApudmMernyecknii KOpeHb HaTypalbHOU cTeneHu. JlelicTBUs ¢ apuPMEeTHIECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

CuHyc, KOCMHYC WM TaHI€HC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHuUE, KOpeHb ypaBHeHUsA. HepaBeHCTBO, penienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIbHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 Pa3IUYHBIX 00J1aCTel HAYKU U peabHOM KU3HHU.

DOyHKUMHU U TPAPUKHU

OynkIius, cnocoosl 3amanus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
byHKUIHU.

OO6nactb omnpezaesneHuss U MHOXKeCTBO 3HaueHwi (ynkuuu. Hynmu dyHkumm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIINU.

Crenennas (pyHKIMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zaTeneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpudeckasi OKpyKHOCTb, OTIPEIeTICHUE TPUTOHOMETPUIECKIX (HYHKITUH
YHCIIOBOTO apTyMEHTA.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3Aa

ITocienoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBaTEIbHOCTEH. MOHOTOHHBIE
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MOCJIEIOBATEIBHOCTH.

Apudmernueckas 1 reomerpuueckas nporpeccuu. beckoneuno yobiBaromias
reoMerpuueckas rnporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH reOMETPHUECKOM
nporpeccun. opmyra cloKHbBIX MPOIEHTOB. Mcroib30BaHue IPOrpecCcru st peuieHus
peanbHbIX 3aj1ay MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHO»XkeCTBO, oOINepaluu HaJa MHOXecTBamH. Jlumarpammel  OJilnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —ammapara [JJjsi ONUCAaHUS PEabHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, TOKA3ATEIBCTBO.

11 KJIIACC

Yuciia v BBIYUCICHUSA
Harypanbhubie u nensie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM NIOKa3aresneM. CBOWCTBA CTEIIEHH.
Jlorapudm uncna. JlecaTuunble U HaTypajibHbIE JOTapHU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKALIMX CTENEHH C  PAUOHAIBHBIM
II0OKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemieHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucteMbl M COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

IIprmeHenne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX
3a/lay ¥ 3a71a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U PEaIbHOM KU3HH.

DOyHKUMH U TPaPUKH

Oynkrus. [lepuonnueckue ¢yHkiuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbosbliiee u HauMeHblee 3HaueHne PYHKIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKHU.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUIUN 17151 pEIICHUS] YPAaBHEHUM U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUNA 1718 HUCCIEAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3a/ady M3 JPYTrux Y4EOHBIX
MPEIMETOB U PEATTLHOU KU3HU.

Hayajia MaTeMaTH4Y€CKOro aHAJIN3a
HenpepeiBable (yHKUIHMU. MeToJ HWHTEpBAIOB AJisl PEIIEHUS HEPaBEHCTB.
[IpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NYECKUN CMBICT MPOU3BOTHOM.



[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QDYHKIHI.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYEeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJja4ax, JUIsl ONPECIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMyInoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKU CMbICI. BpluucieHne uHTerpaia
o ¢popmyne Herorona—JleriOHuia.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PAIMOHATBHOE U JCHCTBUTEIIHPHOE YNCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHSTH TPUOJIMKEHHBIC BRIYUCIICHHS, MCITONB3YS MPABHIIA OKPYTJICHHUS, JIeTaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTepUPOBATh MOHSATUSMU: CTENEHb C LIETBIM IOKa3aTesieM, CTaHaapTHas (opma
3aiCH  JIEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajlbHOM CTENEeHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (JOPMY 3aIMCH TCUCTBUTEIBHBIX YACET JIJISl pEHICHUS PAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpPOBaTh TOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC MPOU3BOJBLHOIO yrija,
WCIIOJI30BaTh 3allUCh IMPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHaIbHOE, HppaLMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUECKOE
YPaBHEHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M peuaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBIMOJHATh MPEOOpa3oBaHUsl LIENbIX, PAUUOHAIBHBIX M  HPPALUOHAIBHBIX
BBIPDQKEHUN W PEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHHUEM allfapara ajareopsl.



DOyHKIMU U TPAPUKHU:

ONEepUPOBATh MOHATHAMM: (YyHKLUSA, CIOCOOBI 3aaaHus (QYHKIUM, 001acTh
OIIpENETICHUS U MHOKECTBO 3HaUCHUN (QyHKIUH, TpaduK PyHKIIMH, B3AUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIUH, HYIU (DyHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JJIs pEIICHUs ypaBHEHUMH;

CTPOUTh M YWUTaTh Tpaduku JITUHEHHOW (YHKIMHM, KBagpaTUIHOW (PyHKIUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEILHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON POrpeECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TPOTPECCHM I pelieHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSAMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
MCTIOJIb30BAaTh T€OPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX MIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CISTYIOIINE MPEIMETHBIC
pe3yabTaThI:

YucJia v BbIYHCITECHHUA:

OIEpUPOBATH MOHATHUAMHU: HATYypaJIbHOE, IE€JIO€ YHCJIO, MCTIOJIB30BATh IMPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKECHUE YMCIAa HAa MPOCTHIC MHOXUTEIU JJI1 PEIICHUS
3aj1a4;

OIIEpUPOBATH MTOHITHUEM: CTEICHD C PALIMOHAIBHBIM ITOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHHU MJIsi MpeoOpa3oBaHUsl BBIPAXKEHHM, ONEpUPOBATH
MOHATUSAMU: II0KA3aTEJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEpKAIIUX JIorapuPMbl, OIEPUPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelieHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAMUTh PEIICHUS IPOCTEHIINX CUCTEM K COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4¥, UCCIIEOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amapara ajareOpsl.

DYyHKUMH U TPAPUKH:

OIIEpUPOBATh MOHATUAMU: NepHoANUecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HAuOOJIbLIEe W HAUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, MCIONb30BaTh UX JUIS UCCIENOBaHUS (PYHKLIMHU, 3aJaHHON
rpadukom;

ONEpUPOBaTh TMOHATUSAMU: TpadUKU [OKA3aTE€IbHOW, JIOrapu(pMUYECKON U
TPUTOHOMETPUUYECKUX (YHKUMN, H300pakaTh HUX HA KOOPAMHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPAMHATHOW IUIOCKOCTU TpadUKU JMHEHWHBIX YpaBHEHHH W
UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHU;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMILINH.

Hauaja maTeMaTH4eCKOro aHAJIN3Aa:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAsS (YHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI U (PU3MUYECKHM CMBICT TPOWU3BOJHON JISi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCIATH MPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh MPOU3BOAHYIO [IJIsi HUCCJIENOBaHMS (YHKIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIB30BaTh IMPOU3BOJHYKO JUIA HAXOXKIACHHUS HAWIYYILIErO pELICHUS B
MPUKJIAHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMHUYECKHX, 3a/1a4ax;

OTIepUPOBAThH MOHITHSIMU: TIEPBOOOpa3HAS M HHTETPAI, TOHUMATh T€OMETPHUUECKUI
U (PM3UYECKUN CMBICI MHTErpasia;

HaxOJIUTh TEPBOOOPA3HbIE JJIEMEHTAPHBIX (DYHKIMI, BBIUUCIATH WHTErpai IO
dbopmyne Herorona—JIeitOnuiia;

peliate TPUKIAAHBIE 3a7ayd, B TOM YHUCIE COIMAJIbHO-3KOHOMHUYECKOIO |
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
ParmonanpHbie 1 UppallMOHATIBHBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMUCAHUA X014 PELICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKE
pPEAIbHBIX MTPOLIECCOB U SIBIICHUM,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBatb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEWCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyu ¢ pallMOHAIbHBIMU U
JIEWCTBUTEIBLHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/IECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

1[EJI0€ ¥ pallMOHAIbHOE YPaBHEHHE,
HEPaBEHCTBO.

BbinoHATH Npeodpa3oBaHus LETbIX
Y PALIMOHAJIbHBIX BBIPAKECHHIA.
PemiaTh OCHOBHBIE TUIIBI LIETTBIX
UppALMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB.

IIpuMeHSATH palluOHAJIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL peIIEHUsT MaTEeMaTUYeCKHX 3a]1a4
W 33]1a4 U3 pa3JInyHbIX 00J1acTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (QYHKITUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
Crenens ¢ 11e1bIM [T0Ka3aTeIeM.
CrannaptHas hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3a1aHus (PyHKIINN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpEeICTICHUS] 1 MHOKECTBO 3HAYCHHIA
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM IOKa3aTeNeM.
Hcrnonb30BaTh CTaHAAPTHYIO (GOpMY
3aIlMCH JEUCTBUTESILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTKCTPUPOBATH Tpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmysamMu 3aBUCUMOCTH
ME¥K]ly BETUYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPA(PHUKOB (PYHKIHH

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEINEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoinosHsaTh npeobpazoBaHus
VMPpPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTbs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTponTh, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTa. ApKCHUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BpinosHATH peodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN

[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO yOBIBAIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTcpa

[ToBTOpEeHue, 00001IICHNE, 3 OcCHOBHBIC OHATHS Kypca aJireOpbl IIpuMeHsATHL OCHOBHBIC TIOHSITHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HayaJ MaTEMAaTUYECKOr0 aHaIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U CUCTEMaTH3alMs 3HAHUI 13 peaJIbHON JKU3HU U JPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOICTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIIEHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeIbHON (PYHKITUU.
Pemath OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHeHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKEHUIA, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JIorapu(pMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NOHAATHEM NieproaudecKas (QyHKIHS.
Crponthb, aHAIU3MPOBATD,
CpaBHMBATH Ipaduxu
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemates npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 3aa4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hOopMyJIOH M rpaduromM

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; PON3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 (U3HYECKHUI CMBICT TPOU3BOIHOM
JUISL pelLLIeHUs 3a/1a4.

Haxoautsb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MIPOM3BOJHBIE CYMMBI, IPOU3BEIACHUS,
4acTHOTO (PYHKITHIA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMHUYECKUX, 3a/1a4aXx.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs

[TepBooOpa3znas. Tabnuma
epBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (PU3UYECKUI CMBICT HHTETpaa.
Brraucnenne uaterpana mo Gopmyse
Herotona—Jleitonuia

OnepupoBaThb NOHATHUSMM:
nepBooOpa3Has, HHTErpal.

Haxoauth nmepBooOpasHbie
AJIEMEHTAPHBIX (PYHKIINI; BHIYUCIATH
uHTErpai mo ¢gopmytae Hprorona—
JlenibHUIA.

3HAKOMUTBHCS ¢ UCTOPUEH Pa3BUTHS
MAaTEMAaTUYECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHHU.
Pemenune npuknagHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 pa3IUYHBIX 001acTe HAyKH

Y PEaJIbHOM )KU3HU

OnepupoBarb NOHATUSIMH. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MTPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHUM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, yPABHECHHU S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCIOJIb30BaHUEM armapaTa ajareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie yucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKU 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJBIX YHMCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbhIE MHOXKUTEIH [l pEIICHHUS
3aj1a4

[ToBTOpEHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJI MaTeMaTHYECKOI0 aHaJIn3a.
Boi0upaTh onTUManbHbIE CIIOCOOBI
BBIYHCIICHUU.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS TIPOI'PAMMA YYEBHOT O KYPCA «'EOMETPUS»

COJEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpun. Touka, npsmMasi, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MTOCTPOCHUHN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE: IEpPECEKAIOIIHECs,
HapaJUIeNIbHBIE U CKpEIMBatoIuecs npsMsle. [lapamiensHOCTh IPSAMBIX U INIOCKOCTEN
B INPOCTPAHCTBE: NapaJljIeNibHbIE MPSMbIE B MPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX
NOPSMBIX, NAPAIIENBHOCTh MPSAMOM M IIOCKOCTH. YTIJIBI C COHAIPaBICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy IMPSMBIMA B MPOCTpPAaHCTBE. [lapaminenbHOCTh MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTer. [Ipocteimme
IPOCTPAHCTBEHHbIE (PUIypbl Ha IUIOCKOCTU: TETpadap, KyO, MNapaienenumne,
MMOCTPOCHUE CEYCHU.

[lepneHAUKYISIPHOCT MPAMON M IIOCKOCTH: INMEPHEHIAUKYJISIPHBIE IPSMBIE B
IPOCTPAHCTBE, MPSIMbIE MapajlieIbHbIe U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, MTPU3HAK
MIEPIECHINKYJIIPHOCTH NPSIMOM U TIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIECHINKYISIPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXKY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN
yTOJ1, TMHEHHBIA yroy AByrpaHHoro yria. [lepneHauKkyisip 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs (HUTYpHI
Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH
JIBYX IJTOCKOCTEN. Teopema o TpEX MepHeHIUKYISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBIIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yrompHas
Mpu3Ma, rpaHd M OCHOBAHMS MPU3MBI, MpsMasi U HAKJIOHHAs MPHU3MBI, OOKOBas W
MoJHas MMOBEPXHOCTh MIPU3MBI. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajienenunenn ero cpoiicTtBa. [lupamupa: n-yroibHas mnupamuia, TPAHU H
OCHOBAaHHE TUpaMUbl, OOKOBasl W TOJHAS MOBEPXHOCTHh MUPAMUJIBI, TIPABWIbHAS U
ycedéHHass nHupaMuaa. IJIEMEHTbl TOpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHUKHU: TOHSTHE MPABUIBHOTO MHOTOTPAHHMKA, MpaBUJIbHAS MOpU3Ma H
MpaBUIbHAS MNHpaMUJIa, TpaBWIbHAs TPEYrojbHas MNOUpaMHUAa W TMPABUIIbHBIN
teTpa’dp, kyO. IlpencraBneHue o TPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3MbIH TUPAMUJIBI.

CuMMmeTpuss B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPIMOI,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MHUpaMUIAX, MapaJuielenueax, NpaBUIbHbIX
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MHOTI'OTPAaHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA]b
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOM Tpu3Mbl. [Lnomians 60koBoM
IIOBEPXHOCTH M ITOBEPXHOCTH MPABWIBHOM MNHUPAMHUIBI, TEOpeMa O IUIOLIAAN
yceuénnoit nupamubl. [Toustue 06 06bpéMe. OObEM MUPAMUIBI, TPU3MBI.

[TonoOnsie Tenma B mpoctpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEN.

11 KJIACC

Tesna BpalieHust

Hunuuapuyueckas MOBEPXHOCTh, 00pa3yoIIKe UIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON nmoBepXHOCTU. [{unuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCT,
oOpazymo1iasi ¥ 0Ch, IJI0IIaAb OOKOBOM M MOJIHOW MOBEPXHOCTH.

Konnueckast moBepXHOCTb, OOpa3yrolIMe KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOoHyC: OCHOBaHME U BepllMHA, o0pa3yromias u
OCh, IUIONIaJh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHHUSI U1 OOKOBAsi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AWAMETP, IUIOLIAAb IOBEPXHOCTH C(hEpPHI.
B3auMHoe pacnonoxenue chepbl M IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0Ia/1b ChEephI.

N3o0pakeHue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka UIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalleHusi U MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIM
okoJ10 cepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, UJIU TEJIO BPaIllCHHUS.

[Tonsatue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMe
MPSIMOYTOJILHOTO TIapaJujieNienunena u cieAcTBus u3 He€. O0bEM MUIMHIpa, KOHYcA.
O0BEM mapa u miomaab chepsl.

[Tonobnsie Tenma B mpoctpaHcTBe. (COOTHONIICHUS MEXAY IUIONMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEI.

Ceuenust mwiMHApa (MapajiieIbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYycCa
(mapasmienbHOe OCHOBAHUIO U TIPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS I1apa

BekTopsl 1 KOOpAUMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B npocTtpaHcTBe. CIOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemenue 3agay, CBsI3aHHBIX C IPUMEHEHUEM
IIPaBWJI ACMCTBUM ¢ BEKTOpaMmu. [IpsiMoyrosibHast cuctema KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunarsl Bexktopa. [Ipocreimue 3agaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHoe TMPOU3BEACHUE BEKTOPOB. BBIYMCIEHUE YIJIOB MEXKIY MPSIMBIMH U
I0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO/1 IIPU PEILICHUU T'€OMETPUUYECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATBI
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K xonmy o6Oyuenns B 10 kiacce oOyyaroImMiics TMOJYYHUT CIEAYIOIIUE
peIMeTHbIEC PEe3yIbTaThl:

OTIEPUPOBATH MOHATUSIMU: TOUKA, PSMAas, IIIOCKOCTD;

OPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX MPU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATUSAMH: NMAPAICTHPHOCTh M NMEPICHANKYIIPHOCTh MPSIMBIX H
TIOCKOCTEH;

KJaccu(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE;

OTIepUPOBATH MOHITUAMMU: JABYTPAHHBIM YTroj, TpaHH JABYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YIJIa, TMHEHHBINA yTOJ ABYTPAHHOTO yIila, TpajlycHas Mepa ABYTpaHHOTO
yria;

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBITYKIBIA W  HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIbHBIN Tapaiiesienunes, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHUKH, BHIOUpPAsi OCHOBAHUS JJIA KiIacCUuPUKauu
(BBIMYKJIBIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKH, PABUJIbHBIC MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE PU3MBI, TTapaljieNIeUIeabl);

OTIepUPOBATh MOHATHUIIMU: CEKYIIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB;

OOBSICHATH IPUHIUIIBI TOCTPOEHUSI CEUEHUM, UCTIOIb3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BHITIOJIHATH (BBIHOCHBIC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3aJa4d Ha HaXOXKJIEHHWE TeOMETPUYECKUX BEIUYHMH M0 00paslaM WIiH
QITOpUTMaM, TIPUMCHSSI M3BECTHBIC aHAJUTHYECKHE METOABl TIPU  PEIICHUU
CTaHJApTHBIX MaTEMaTUYECKUX 3aJad Ha BBIYMCIICHUE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOH, OT TOUKH JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAOIIUMUCS
MPSIMBIMU;

pemarh 3a7a4d Ha HaXOXKJIEHHE TeOMETPUYECKHX BEIMYMH Mo obOpasiaM Wiu
aITOpUTMaM, TIPUMCHSS M3BECTHBIC aHAJUTHYCCKHE METOABl TIPH  PEIICHUN
CTaHJAPTHBIX  MaTeMAaTHYEeCKUX  3a7a4 Ha  BBIUMCICHHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS MPIMBIMU, MEKIY MPSIMON U TJIOCKOCTHIO, MEXAY TNIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB;

BBIUMCIIATh OOBEMBI W TJIOMAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupamMuza) ¢ mpuMeHeHueM (popmyJi, BEIYUCIATh COOTHOMIEHUS MEXKIY TIOMIA MU
MMOBEPXHOCTEH, 00bEMaMU 1MOJOOHBIX MHOTOTPAHHHUKOB;

OTIEpUPOBATH MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (QUTYPHI;

W3BJICKATh, npeoOpa3oBbIBAaTh M WHTEPHPETUPOBATH  HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0 Ha dYepTekax H
PUCYHKaX;
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MPUMEHSATh TeOMETpUIecKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYECKHUX 3ajad,
MPEINOIArafoIINX HECKOJIBKO IaroB PENICHHs, €CIU YCIOBHS MPUMEHEHUS 3a/1aHbl
B IBHOU (hopme;

NPUMEHATh  TPOCTEHIIME  TpOTpaMMHBIE  CPEICTBA M DJICKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a/1ad;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

NPUMEHATh TOJYYCHHBIE 3HAHMS Ha TPAKTHKE: aHAIM3UPOBATh pPEAIbHBIC
CUTyalldd ¥ TPUMEHSATh W3YyYCHHBIC TOHSATUS B TIPOIECCe TOWCKAa PEIICHUs
MaTeMaTH4eCKu cPopMyIUPOBAHHOMN MPOOIEMBI, MOICITUPOBAThH PEeATbHBIC CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIOIH30BAHUEM
TCOMETPUYECKUX TMOHATHA M TEOpEeM, ammapara aiareOppl, peraTh MPaKTHUYECKHe
3aJlayu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUYKH.

K koniy o0y4yenus B 11 kiacce oOy4aronuiicss HAy4nuTCS:

OTICpUPOBATh TMOHATHUSAMHU: IWIMHIPUYECKAsS IMOBEPXHOCTh, OOpa3yrOIIHe
MUJIMHAPUYECKON MOBEPXHOCTH, IUIMHAP, KOHUYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacro3HaBaTh Tea BpameHus (IUIHHApP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PACTOIOKEHHE C(Pephl U MIIOCKOCTH;

OIIepUPOBATh MOHATUSMHU: IAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BhICOTA
CErMEHTa, IIapOBOM CII0H, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIYHCIIATh 00OBEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJT BPAIICHHS, T€OMETPHICCKUX
TeJ ¢ MpUMEHeHneM (popmyi;

OTIepUPOBAThH MOHATUSIMHU: MHOTOTPaHHUK, BIIMCAHHBINA B chepy U ONMCAHHBIN
okoJ10 cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUS,

BBIYHCIIATh COOTHOIICHHUS MEXIY TUTOMIAASMU TIOBEPXHOCTEH M 00BEMaMu
MOTOOHBIX TEIT;, H300pakaTh U3ydaeMble (PUTYPHI OT PYKH U C IPUMEHEHUEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CECUCHHUS TEJT BPAIICHHUS,;

U3BJIEKAT, UHTEPNPETUPOBaTh U NPeoOpa3oBbIBaTh  MH(POPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUrypax, MpEACTABICHHYIO Ha dYeprexax U
pUCYHKaX;

ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHSTD JICMCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKECHUSA
BEKTOpA Ha YUCIIO, OOBIACHATh, KAKUMHU CBONCTBaAMU OHU 00J1aJ1at0T;

MIPUMEHATH NPABUIIO NApaJUICIIECIUIIEAA;

ONEPUPOBATH TMOHATUSAMU: JEKAPTOBBI KOOPJAMHATHI B MHPOCTPAHCTBE, BEKTOD,

MOJYJIb BCKTOpd, PaBCHCTBO BCKTOPOB, KOOPAWHATHEI BCKTOpA, YIoll MCKIY
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BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTODBI;

HaxXOJIUTh CYMMY BEKTOPOB WM MPOMU3BEICHHE BEKTOPAa HAa YHUCIIO, YTOJ MEXIY
BEKTOpPaMH, CKaJSIpHOE TMPOW3BENCHHE, pAaCKIaiblBaTh BEKTOpP IO  JBYM
HEKOJTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

MPUMEHSATh TeOMeTpudecKre (aKThl JJIA PEIICHUS CTEPEOMETPUUYSCKHUX 3ajad,
MIPEAIOJIATafoIINX HECKOJIBKO IIIaroB PEIICHUs, €CIU YCIOBHUS NMPUMEHEHUS 3aaHbI
B IBHOU (hopme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemIaTh 3a7a41 Ha I0Ka3aTeIbCTBO MATEMATHUECKUX OTHOIICHUH 1 HAX0XKICHNE
r€OMETPUYECKUX BEIUYMH MO 00pas3laM WM ajlropuTMam, MPUMEHsS U3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHAAPTHBIX MaTEMAaTUYECKHUX 3a]1a4;

OPUMEHSTh  TMPOCTEUIME  MpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUICCKUX 3a/1aY;

NPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIE 3HAHWS Ha TMPAKTHKE: AaHAIW3UPOBATH PEATbHBIC
CUTyallud ¥ TPUMEHSTh HW3Y4YCHHBIE TIOHATHS B TMPOIECCE TIOMCKA PEIICHHUS
MaTeMaTHYeCKH CPOPMYITUPOBAHHOMN TIPOOIEMBI, MOJICIIUPOBATH PEATbHBIE CUTYAITHH
Ha S3bIKE TEOMETPUU, HCCIEIOBAaTh IMOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUA W TEOpeM, armapaTta ainreOphl, peliaTh MPaKTHYECKUE
3aJ1ay¥, CBA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITMUNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HavanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKH

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX HUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsIMYyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 33/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOEHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHu

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
npsiMbIe.

[TapannenbHOCT NPSIMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIE NPSIMbIC

B IIPOCTPAHCTBE; NapaAIJIEIbHOCTh
TPEX NPSIMBIX; MAPAIIETLHOCTD
IIPSIMOU M TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PACTIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUIECIBHBIX TIOCKOCTEN.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus MpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npakruueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
IIPU PEIICHUU 33/1a4 Ha IIOCTPOEHUE.
OO0BbACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapamwienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD MPSAMOU

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeneseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIUpaMHU/IE.

IIpuBoauTH IPUMEPHbI U3 PEATBHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

Y TJIOCKOCTH, TPUMEHATH €TI0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €r0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHanu Kyoa. BeIYucCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeIbHON €1
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPIMOYTOIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneeHue yriia Mexay
MIPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTrO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHBIN
yTOJI TIpU pedpe MUPaMUIbl, TPU3MBI,
napasuieJienuneaa.
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/laBaTh onpeaesieHHe yria Mex1y
IUIOCKOCTSIMH.

JaBarh onpeneseHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METObI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
MMOHSATHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHas! IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIIIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
Y UKOCadIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napajijiesienunen1ax, NpaBUIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurnb 1uioiagb HOJHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aauu Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.
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Brrunciienne 351eMeEHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIFHO JJAHHOW TOYKH, TIPSIMOM
WJIN IUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPbI
CUMMETPUYHBIX (PUTYDP B apXHUTEKTYpeE,
TEXHHUKE, IPUPO/IC.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IST aHATIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN yTOJ
JBYTPAHHOI'O yIJIa HA YEPTEkKe
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX Iy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaesnaenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUUIS. BRIYHICJICHHUS TUIOIIAaN OOKOBOM
MMOBEPXHOCTH IUJIUHIpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC IIyTEM BpalICHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M MOJHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHHUS M OOKOBast

MIOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300pakaTh KOHYC U €r0 CEUCHHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mioiia iy ceyeHu,
MPOXOJSAIIMX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

Y MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEITN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbiBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
11apOBOI'0 CEKTOPA.
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IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomMeTpruecKUe 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TJIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEA0BATh
MOCTPOCHHBIE MOJICIIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemarb cTtepeomMeTpruecKue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMORB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [Ipocrenme 3amaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BriBOAUTH, HCIIOIB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mMexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarthb mpocTeiiiue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3a1aun Ha HAXOXKJECHUE JJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETpHUH. 3aJaun Haxoautsp miomaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

COJAEP)KAHUE OBYYEHUA10 KJIACC

[IpencraBienne maHHBIX € TOMONIBI0 Tabnuiy U guarpamMm. CpenHee
apupMeTHIECKOE, MeTMaHa, HAanOOJIbIIIee U HANMEHBIIICE 3HAUCHHS, pa3MaXx, TUCTIEPCHS
Y CTaHJIApTHOE OTKIJIOHEHUE YUCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CIIy4alHbIE COOBITHA. ODJIEMEHTapHbIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydailHOro coObITHS. BAM30CTh YacTOThl H
BeposiTHOCTH CcOObITHH. CiydailHbIE ONBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTapPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOIMOJIOKHbIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEN.

VYcioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEpOSATHOCTEH. JlepeBo  CiydailHOro
skcrepumenTa. @opmyia nmoaHoi BeposTHOCTU. HezaBucuMblie COOBITHS.

KomOunaropaoe mnpaBuno ymHOxkeHUs. IlepectanoBku u daxtopuan. Yucio
coueranuid. TpeyroneHuk Ilackans. @opmyna 6unoma HeroToHa.

bunapHbIii cnyyaliHbI ONBIT (KCIIBITAaHUE), YCleX W Heyaada. HesaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX UCIBITAHUM A0 mepBoro ycnexa. Cepusi HE3aBUCUMBIX
vcnblTaHud bepHysu.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Ipumepsl pacnipeienieHnii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUATIBLHOE.

11 KJIACC

UucnoBele XapakTEpUCTUKU CIIYYaWHBIX BEJIMYMH: MaTeMaTH4YECKOE OYKHUIAHMUE,
JIUCIIEPCHST M CTaHOAPTHOE OTKJIOHEHWE. [IpuMepbl NpUMEHEHHS MaTeMaTH4YECKOIrO
OKMJIAHUS, B TOM YHMCJIE B 3aJadyax W3 IIOBCEAHEBHOM >XU3HHM. MaremaTH4yeckoe
OXHJIaHUEe OWHApHOW CcllydallHOW BeNWYUHBI. MaTeMaThuuecKoe OXKHUJIAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OKHIAHWE U AUCIEPCUS I€OMETPUUYECKOTO U
OMHOMMAJILHOTO PACTIPEETICHHIA.

3aKoH OOJBIIMX YUCEN U €r0 posib B HayKe, MpUpojae U obuiecTBe. BoiOOpouHBIii
METOJ UCCIECAOBAHUMN.

IIpumepsl HenpepblBHBIX  CilyyaWHbIX BenuyuH. [loHsatue o 1uoTHOCTH
pacnpeneneHus. 3afadd, MNPUBOIAILINE K HOPMaJbHOMY pacnpeneneHuto. [lonstueo
HOPMAaJIbHOM PacIpeAcIcHuN

HNPEIMETHBIE PE3YJIBTATDBI

K koniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pe3yIbTaThI:

YUTATh U CTPOUTH TaOJIULIBI U AUATPAMMBI;

ONEepUpPOBaTh MOHATUSMU: CpefHee apuMeTHUecKoe, MeauaHa, HauOoJbllee,
HauMEHbIIIee 3HaYCHHE, pa3Max MacCHBa YHCIOBBIX IAHHBIX;
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OTIEpUPOBATH MOHATUSIMU: CITyYalHBIA HIKCIEPUMEHT (OIBIT) U CIIydaiiHOE COOBITHE,
DJIIEMEHTAapHOE COOBITUE (PJIIEMEHTApHBIM MCXOJ) CIy4allHOTO OIbITAa, HAXOJIUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy4allHBIMU COOBITHUSIMU, HAXOJIUTh U
CPaBHUBATh BEPOSITHOCTH COOBITUI B M3yUYEHHBIX CIIy4YalHBIX SKCIIEPUMEHTAX;

HaxXoAuTh M (OPMYJIHpPOBaTh COOBITHS: NEpecedeHre U OOBEAMHEHHE JTaHHBIX
COOBITUH, COOBITHE, TPOTHUBOIMOJOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BATHCA
auarpammamu Jisiepa 1 GopMysioi CI0KEeHHsI BEPOSITHOCTEH MPU pELICHUH 3a/1ay;

ONEpUPOBaTh TMOHATUSAMU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaxXOJUTh BEPOSATHOCTH C IIOMOINBIO IIpaBWia YMHOXKEHHs, C IIOMOLIBIO JIepeBa
CJIy4aifHOTO OIIBITA;

OPUMEHATh KOMOWMHATOPHOE TMPAaBUJIO YMHOXKEHHS [pU PEIICHUU 3a/ad;

OIlEpUPOBAaTh NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIC UCIIBITAHMS, CEPHUsI
UCIIBITAaHU, YCIIeX U HeyJauya, HaXOAUTh BEPOSITHOCTA COOBITUI B CEPUU HE3aBUCUMBIX
UCIIBITAaHUI 10 MEPBOTO YCIIeXa, HAXOJAUTh BEPOSITHOCTH COOBITUN B CEpUU UCTIBITAHUN
bepnyiuy;

ONEPUPOBATh NMOHATUSAMHU: CIydaiiHas BEIWYMHA, PACIPENECICHUE BEPOSITHOCTEM,
JyarpamMMma pacrpezeineHusl.

K xonity oOyuenus B 11 kiacce o0y4aroniuiicss MOJIy4YHUT CIETYIONINE MPEIMETHBIC
pe3yJIbTaThI:

CpPaBHHUBATh BEPOSTHOCTU 3HAYCHUI CIIy4YallHON BETMYUHBI 110 pACHPEICICHUIO WIH
C TIOMOIIIBIO TUarpamm;

OTIepUPOBAThH MOHSATUEM MATEMaTHYECKOTO OKHIAHMSI, TPUBOJIUTH MPUMEPHI, KaK
MPUMEHSIETCS. ~MaTeMaTU4YeCKO€  OXKHMIAHUE  CIIy4YalHOM  BEJIMYMHBI  HaXOJUTh
MaTEMaTUYECKOE OKUJIaHUE IO TAHHOMY PacipeieeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEI;

MMETb MPEJICTABICHUE O HOPMAIBLHOM PaclpeaeICHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBieHne JaHHBIX 4 IIpeacraBnenye JaHHBIX C IIOMOIIBIO N3Baexats MHpOpManuI0 13 TabIUIL
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BoiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha MpUMepax ciry4alHbIE

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEICHUS
CJIy4allHOTO OIIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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HCXOJIaMH B XO7I€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
O00BEMHEHUS U IEPECEUCHUS COOBITU.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSATHOCTEN

Y cII0BHAsI BEPOSITHOCTD,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio coueTaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIi CitydaliHBINA ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHUS.
OcBanBaTh NOHSITUS: UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.
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ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cCEpuit
HE3aBHCUMBIX HCIIBITAHH.
Pemartsb 3agaum Ha OMCK
BEPOSITHOCTEN COOBITUI B CEPUH
WCIIBITAHUI JIO TIEPBOTO ycrexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoTHI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IpuBoauTh NpUMepHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHHMBATB pacupeeeHus
CIIyYalHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue
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[ToBTOpEHUE, 00001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

CIy4allHOW BEJIWYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OXXuJaHus. Beraucnars
MaTEeMaTHYECKOEe 0KHIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 110 u3BeCTHBIM opMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CJIIyYalHBIX BEJINYVH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs

51



Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHITHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OonbIIKX yncesn. BeiOoOpouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH PUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoauth BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BbieTh 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeenéHHbIe
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 331124,
TabIUIL IPUBOJAIINX K HOPMAIbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pematnb 3a/1a4n, CBSI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSTH U3y4YEHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEHEeHHEM (popmyIl

U rpadUYeCKUX METOIOB
(xkoopAauHaTHAs NpsmMasi, 1IepeBo,
nuarpamma Ditiiepa), ciiydaiiHbIe
BEJIMYMHBI U pacpeieeHusl,
MaTeMaTU4eCKOe OKHIaHUE
CIIy4allHOM BEJIUYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34
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